Accelerating the construction of "digital China" has become an important development goal of China. This paper investigates the regional differences and influencing factors of mobile phone penetration in China during 2001 to 2016 by using statistical and econometric methods. The results show that the mobile phone penetration in all China' provinces has developed rapidly during the survey period, which with an average annual growth rate of more than 10% in most provinces. Although there is a δ-convergence in the differences of mobile phone penetration among provinces in China, the phenomenon of "digital divide" is still obvious. In addition, the industrial structure and education had obvious effects on the mobile phone penetration in all regions in China. Urbanization had a significant positive impact on the mobile phone penetration in the eastern provinces and central regions, but it had no significant impact on the mobile phone penetration for the western provinces. Finally, government financial expenditure and R&D investment also had significant differences on the impact of mobile phone penetration among different regions.
Introduction
In recent decades, the development of information and communication technology (ICT) has exerted a far-reaching impact on all fields of modern society, which has greatly improved people's quality of life. As the largest developing country, China's mobile communication technology has developed rapidly in the past decade. According to National Bureau of Statistics of China, the mobile phone penetration in China had increased from 11.38% in 2001 to 112.23% in 2018, with an average annual growth rate of 14.41%. With the further deepening of China's informatization process, there is no doubt that mobile communication technology will play a more important role in the transformation and upgrading of China's industrial structure. Therefore, under such a background, it is of great theoretical and practical significance to analyze the regional differences of mobile phone penetration and its influencing factors in China.
Specifically, the purpose of this paper is to answer the following questions: 1) What is the current situation of mobile phone penetration in China? 2) Are there regional differences in mobile penetration in China? Are that differences narrowing or expanding? 3) What factors influence the mobile phone penetration in China? The rest of this paper attempt to use statistical and econometric methods to analyze the above issues, so as to more scientific understand of China's mobile phone penetration situation and its changing law.
Statistical Analysis

Data Source
Referring to Zhang et al. (2019) , we use the following formula to obtain the mobile phone penetration (denoted by MPP): MPP = (Number of mobile phone users / Total population)*100%.
This study covers 31 provinces in mainland China (excluding Hong Kong, Macao and Taiwan). Because the mobile phone users in the China's provinces began to be counted in 2001, the research period of this paper is from 2001 to 2016. The above data are obtained from China Statistical Yearbook.
Research Method
Referring to Barro (1991) , we use the δ-convergence model to examine the uneven development of mobile phone penetration in China during 2001 to 2016. The δ-convergence model is shown in equation (2) .
Where CV represents the δ-convergence value of mobile phone penetration. Mpp i is the mobile phone penetration for province i, and MPP is the average value of this index for all provinces. By calculating the δ-convergence value of mobile phone penetration each year, if there is a clear downward trend of δ-convergence values during the period, it shows that there is δ-convergence in mobile phone penetration among different regions, namely indicating that the difference of mobile phone penetration among provinces is decreasing.
Mobile Phone Penetration Situation in China
Taking the mobile phone penetration in 2001 and 2016 as an example, as shown in Table 1 , it can be seen that the mobile phone penetrations in all China's provinces had increased considerably during the period from 2001 to 2016. The average annual growth rate of mobile phone penetration at national level was 15.18%. From a regional perspective, except for Beijing, the other provinces all have maintained an average annual growth rate of more than 10%, reflecting the rapid development of China's economy in the 21st century. Since the rapid development and application of mobile communication technology, mobile phones have become the indispensable and important tool in the daily life of Chinese residents. In recent years, the rise of mobile payment and sharing economy also has a wide impact on China's economy and society. However, Table 1 also shows that there were significant differences in mobile phone penetration across China's provinces. Specifically, in 2001, the mobile phone penetration in Beijing was the highest at 44.58%, 10.42 times that of Tibet (4.28%). However, in 2016, the mobile phone penetration in Beijing (178.05%) was still the highest among the 31 provinces, while that in Jiangxi, the province with the lowest mobile phone penetration in the same period, was only 68.40%. Therefore, there is still an obvious "digital divide" in China.
Convergence Analysis of Mobile Phone Penetration
According to equation (2), Table 2 reports the results on δ-convergence of mobile phone penetration. Considering the distinct economic differences among regions in China, according to the national bureau of statistics of China, we divide the 31 provinces of the Chinese mainland into the eastern provinces, the central provinces and the western provinces. It can be seen that during the period, there was a significant downward trend in the δ-convergence values of mobile phone penetration for all regions in China. Specifically, at the national level, δ-convergence values had dropped from 0.7486 to 0.2187. For eastern provinces, the δ-convergence values had dropped from 0.5314 to 0.2074. For central provinces, the δ-convergence values had dropped from 0.3123 to 0.1227. Finally, for the western provinces, the δ-convergence values had dropped from 0.2439 to 0.0848. Therefore, the difference in mobile phone penetration among regions in China was decreasing, which shows a positive signal to narrow the "digital divide" in the future. 
Analysis on the Influencing Factors of Mobile Phone Penetration
Econometric Model Setting and Data Sources
The above statistical analysis shows that there were obvious regional differences of mobile phone penetration in China. Although the mobile phone penetration presented δ-convergence among provinces, the phenomenon of "digital divide" is still obvious. Therefore, this paper further uses the econometric model to analyze the various factors affecting the mobile phone penetration, so as to provide some decision-making reference for scientifically formulating the policy of narrowing the regional "digital divide". The following econometric models are constructed:
Where i and t represent the provinces and years, respectively. Mpp it represents the mobile phone penetration for province i and year t. X it is a set of factors affecting mobile phone penetration, λ i is individual effect and Ԑ it is random error term. Referring to Puspitasari and Ishii (2016) and Nishijima et al. (2017) , this paper mainly investigates the impact of economic conditions, education level, government financial expenditure and R&D investment on mobile phone penetration. Specifically, explanatory variables mainly include: 1) urbanization level (denoted by Urban) is measured by the percentage of urban population to the total population; 2) industrial structure level (denoted by Industry) is measured by the percentage of secondary and tertiary industry employed population to the total employed population; 3) education level (denoted by Education) is measured by the length of education per capita of population over six years old; 4) R&D investment level (denoted by Rd) is calculated by the proportion of R&D investment in GDP; 5) government financial expenditure (denoted by Gov) is measured by the percentage of government expenditure to GDP.
In order to reduce the variance, all variables in model (3) are logarithmically processed. Finally, the empirical model studied in this paper is as follows.
All of the above data are derived from the China Statistical Yearbook, and the statistical yearbooks of the provinces. Table 3 shows the statistical description and correlation coefficient matrix among variable. From the results of the correlation coefficient matrix, it can be seen that the correlation coefficient between ln Urban and ln Industry is 0.8226, indicating that there is serious multicollinearity between the two variables. Therefore, we only control one of the two variables in the following empirical model, respectively. In addition, there is no serious multicollinearity among other variables. 
Regression Results and Analysis
The estimation methods of panel data usually include ordinary least square method (OLS), fixed effects model (FE) and random effects model (RE). Before regression analysis, F test and hausman test are used to determine the specific model selection. As shown in the Table 4 , columns (1) and (2) are estimation results at the national level, columns (3) and (4) are estimation results for the eastern provinces, columns (5) and (6) are estimation results for the central provinces, and columns (7) and (8) are estimates for the western provinces. Table 4 shows that the R 2 of each model is above 0.8, indicating that the model is set well. In terms of the impact of various factors on mobile phone penetration, at the national level, industry structure, education level, government financial expenditure and R&D investment all had positive impact on mobile phone penetration. Therefore, further improving the development of the above variables is conducive to improving mobile communications technology in China. The effect of urbanization on the mobile phone penetration was positive, but it was not significant. According to the influence degree of various factors on mobile phone penetration, the level of education is the highest, and one percentage point increase in education would promote 2.7373 percentage points of mobile phone penetration. The second is the industrial structure. For every 1 percentage point increase in the proportion of employment in the secondary and tertiary industries, the mobile phone penetration was increased by 2.3862 percentage points. The next was the government financial expenditure and R&D investment. From the regional perspective, the industrial structure and education level were all significantly positive in the three major regions, indicating that improving the industrial structure and education level is very important to the popularization of mobile communications technology in the future. The level of urbanization has a significant positive impact on the mobile phone penetration for the eastern and central regions, and it did not have a significant impact on the western region. This may be due to the low level of urbanization in the western region and the need to improve the quality of urbanization. Therefore, during China's 13th Five-Year Plan period, China should further strengthen the "people-oriented" urbanization and continuously improve the quality of urbanization. The impact of government financial expenditure and R&D investment on mobile phone penetration of different regions is different, which may be due to the different efficiency of China's resource allocation among regions. Therefore, Chinese government should further promote the optimization of resource allocation efficiency, increase the input and output of capital, and promote the sound development of China's mobile communications industry.
Conclusion
Mobile communication technology has become a new focus of global attention. Based on the provincial panel data of China from 2001 to 2016, this paper empirically analyses the differences and convergence of mobile phone penetration and its influencing factor in China. The results show that the average annual growth rate of mobile phone penetration in most provinces in China was more than 10% between 2001 and 2016. In addition, there were obvious differences in mobile phone penetration among provinces in China. However, the δ-convergence also existed in the differences of mobile phone penetration among different regions in China, which indicates that the differences of mobile phone penetration among different regions are narrowing. Finally, industry structure and education had a significant positive impact on the mobile phone penetration in all regions, while urbanization only had a significant positive impact on the mobile phone penetration in the eastern and central regions. In addition, government financial expenditure and R&D investment had significant differences on the impact of mobile phone penetration among different regions. Based on the above research, this paper draws the following policy implications. First, in the process of informationization, Chinese government should formulate relevant policies according to the time and place, and constantly narrow the "digital divide" among regions. China should formulate the development strategy on China's mobile telecommunications industry from the national and regional levels to promote the coordinated development of mobile telecommunications industry in all regions. Second, China needs to continuously improve the efficiency of resource allocation, further promote the level of marketization, pay attention to talent training and capital investment in basic research fields, enhance China's scientific and technological innovation ability, and speed up the construction of "digital China" to let more people fully enjoy the information technology dividend.
